Objective: To depict the trajectory of BMI from middle to late adulthood and to examine social variations in BMI trajectories. Method: Eight waves (1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006) of the Health and Retirement Study involving a nationally representative sample of Americans aged 51 to 61 years at baseline were used. Changes in BMI were analyzed using hierarchical linear modeling with time-constant and time-varying covariates. Results: BMI increased linearly over time. Compared with Caucasians, African-Americans had higher BMI levels, while Hispanics had similar BMI levels, but lower rates of increase over time. Higher education predicted lower BMI levels and was not associated with the rate of change. Younger age-at-baseline predicted lower BMI level and lower rate of increase. No gender differences were found. Discussion: Observed racial/ethnic and educational differences in BMI trajectory from middle to old age inform policies and interventions aimed at modifying health risks and reducing health disparities in old age.
Introduction
Overweight and obesity have emerged as a major public health concern in the United States over the past 20 years, as their prevalence increased substantially in all age groups. More than 70% of people aged 70 years and older are overweight, with more than 30% of them obese (Ogden et al., 2006) . In older ages, obesity has been associated with increased mortality (e.g., Thorpe & Ferraro, 2004) , cognitive impairment and dementia (e.g., Profenno, Porsteinsson, & Faraone, 2010) , cardiovascular morbidity (e.g., Harris et al., 1997) , and functional impairment (e.g., Ferraro, Su, Gretebeck, Black, & Badylak, 2002; Peeters, Bonneux, Nusselder, De Laet, & Barendregt, 2004) .
Empirical observations on how body weight changes over time are mixed (Hedley et al., 2004; Ogden, Carroll, McDowell, & Flegal, 2007) . Some crosssectional studies suggest that body weight increases up to about age 65 years and declines afterwards (Flegal, Carroll, Kuczmarski, & Johnson, 1998; McDowell, Fryar, Ogden, & Flegal, 2008; Seidell & Visscher, 2000) . However, weight loss in old age may be an artifact of selective survival of leaner healthier individuals (Barone et al., 2006; Losonczy et al., 1995; Thorpe & Ferraro, 2004) . Longitudinal studies of change in body weight in older ages are few and limited to relatively short periods of follow-up, ranging from 3 to 6 years (Kahng, Dunkle, & Jackson, 2004; Newman et al., 2001; Woo, Ho, & Sham, 2001) . The results of such studies are rather inconsistent-while some report that body weight declines after age 65 (e.g., Kahng et al., 2004) , others find either no reduction (e.g., Villareal, Apovian, Kushner, & Klein, 2005) or increases in body weight into older ages (e.g., Barone et al., 2006; He & Baker, 2004) .
Charting and describing the trajectory (i.e., estimating the intercept and rate of change) of body weight over time cannot be accomplished through cross-sectional studies or studies of change between two points in time. Crosssectional studies confound intrapersonal and interpersonal differences, while studies of transitions between two points in time are inadequate in assessing the underlying growth curve or trajectory (Rogosa, 1988) . Currently, there is little research on the level and rate of change in body mass index (BMI) from middle to older age.
Hypotheses
To the best of our knowledge, there is currently no quantitative depiction of long-term body weight trajectory after age 50. Existing studies suggest that body weight increases throughout adult life up to 60 to 65 years of age, where it levels off or declines (e.g., Ogden et al., 2007; Williamson, 1993) . However, most of these results come from cross-sectional or longitudinal studies of short duration.
Hypothesis 1: After age 50, BMI increases over time following a curvilinear decelerating trajectory.
Racial/ethnic minorities, especially women, are disproportionately represented among the overweight and obese (Centers for Disease Control [CDC], 2009; Ogden et al., 2007; Wang & Beydoun, 2007) . While some investigators have reported that minority groups also experience higher weight gain over time (Chor, Faerstein, Kaplan, Lynch, & Lopes, 2004; Clarke et al., 2009; Truong & Sturm, 2005) , this has not been replicated by others (Lewis et al., 2005) . In addition, racial/ethnic differences in weight gain are confounded with other socioeconomic characteristics (Baltrus et al., 2005; Kahn & Williamson, 1991) . Because of these inconsistencies and because many studies do not include Hispanics as a separate group in the analysis (e.g., Kahng et al., 2004; Lewis et al., 2005; Mujahid, Diez Roux, Borrell, & Nieto, 2005) , racial/ethnic similarities or differences in body weight trajectories are not well understood.
Hypothesis 2: Relative to non-Hispanic Whites, non-Hispanic Blacks and Hispanics exhibit a higher level of BMI and a higher rate of increase over time.
Findings on gender differences in the prevalence of overweight and obesity are mixed. Some studies find no differences (e.g., Ogden et al., 2007; Sobal & Rauschenbach, 2003) , while others point to a higher prevalence of overweight in men (Clarke et al., 2009; He & Baker, 2004; Novak, Ahlgren, & Hammarström, 2006; Wang & Beydoun, 2007) and a higher prevalence of obesity in women (e.g., Jenkins, Fultz, Fonda, & Wray, 2003; Williamson, 1993) . Over time, women show greater variability in body weight (Williamson, 1993) and tend to gain more weight, compared to men (He & Baker, 2004; Truong & Sturm, 2005) . Consequently, Hypothesis 3: Relative to men, women will have a lower BMI level but a higher rate of increase over time.
The educational advantage in overweight and obesity is well documented in younger adults (review in Ball & Crawford, 2005) . Both the risk of overweight and obesity (Molarius, Seidell, Sans, Tuomilehto, & Kuulasmaa, 2000; Mujahid et al., 2005; Novak et al., 2006) and the rate of weight gain over time (Baltrus, Everson-Rose, Lynch, Raghunathan, & Kaplan, 2007; Mujahid et al., 2005) are inversely associated with educational achievement. Further research is required to clarify the role of education in shaping the trajectory of body weight in older adults. Thus, Hypothesis 4: Relative to individuals with less education, those with more education will have both a lower level of BMI and a lower rate of increase over time.
Age differences in the trajectories of health may reflect cohort and aging effects. The prevalence of overweight and obesity has increased in recent cohorts (Reynolds & Himes, 2007) . Furthermore, in younger adults, a more rapid pace of weight gain has been identified (Clarke et al., 2009; Grinker, Tucker, Vokonas, & Rush, 1995; Jacobsen et al., 2001) . Extrapolating from these findings, we hypothesize that Hypothesis 5: Relative to younger individuals, older individuals will have both a lower level of BMI and lower rates of increase over time.
Consistent with the social stratification of health and aging framework, and because of their previously documented relationship with overweight and obesity, we control in our analyses for other socioeconomic characteristics, such as income and assets (Chang & Lauderdale, 2005; Fonda, Fultz, Jenkins, Wheeler, & Wray, 2004) and marital status (Sobal & Rauschenbach, 2003) , and for health status (Mehta & Chang, 2009 ).
Method

Design and Data
Data came from the Health and Retirement Study (HRS). The study started in 1992 by surveying a nationally representative sample of more than 12,800 respondents from the 1931-1941 birth cohort and subsequently added participants from older and younger birth cohorts (HRS documentation at: http:// hrsonline.isr.umich.edu/ ). Because our study's goal is to depict the BMI trajectory starting in middle age and to minimize the potential for cohort effects (Reynolds & Himes, 2007) , we chose to focus on one cohort, namely, respondents who were born between 1931 and 1941 (the original HRS birth cohort). A total of 13,565 individuals are in the HRS sample: 12,899 in the original sample (95.1%) and the remaining 666 added as new spouses and partners since the beginning of the study in 1992. Baseline data were obtained in 1992, and follow-up data were gathered every 2 years from 1994 to 2006 (for a total of up to 8 repeated observations over a 14-year follow-up period).
The response rates range from 81.7% (1992) to 89.1% (1994) . As of 2006, cumulative mortality rate (validated through linkages to the National Death Index) was 19%. When a respondent was unable to be interviewed due to physical or cognitive limitations, a proxy interview was conducted. The rates of proxy interviews vary by wave and range from 4.8% (1992) to 9.0% (2002) .
From the initial sample of 13,565 individuals, 3,116 were excluded for being age-ineligible spouses (i.e., born before 1931 or after 1941). Furthermore, 135 individuals were excluded because they never responded to the survey health sections relevant to our analysis. This resulted in a final analytic sample of 10,314 individuals with a total of 82,512 observations (mean number of interviews completed = 6.4). More than half (55.7%) of the respondents in the final sample completed all 8 interviews.
Measures
The dependent variable BMI was calculated using the following formula: BMI = [Weight (lb)/Height (inches) 2 ] × 703.
Self-reported weight was recorded at each wave; height was recorded for the first interview and verified in the second one. For BMI calculation at each wave we used current weight and initial height.
Several measures of social stratification were included. Indicator variables were created for gender (1 = female, 0 = male) and race/ethnicity (i.e., non-Hispanic White, non-Hispanic Black, and Hispanic). Race/ethnicity was ascertained through a series of questions designed to ensure mutually exclusive racial/ethnic categories. The Hispanic sample consisted of Mexican Americans (60.5%), Cubans (9.8%), Puerto Ricans (8.6%), Dominicans (2.2%), and "Other" Hispanic origin (18.9%). Henceforth, non-Hispanic Whites will be referred to as "Whites," non-Hispanic Blacks as "Blacks," whereas the "Hispanic" category includes only those who at the outset defined themselves as "Hispanics or Latino." Education was measured by the number of years of schooling completed (lowest = 0, highest = 17 years). Age at baseline was measured as the difference between the baseline (i.e., 1992) and the year of birth (range = 51-61; M = 55.8, SD = 3.17).
Income and assets were measured at each wave, respectively, by total household income (from respondent and spouse only) and total household assets. Because the distributions of both income and assets were highly skewed, the variables were categorized (quartiles) for all analyses. Marital status was measured by a binary variable coded as 1= married or living with a partner, 0 = single, divorced, widowed, or separated.
Because health status may operate either as a confounder (Mehta & Chang, 2009) or as a mediator between socioeconomic and demographic characteristics and other health outcomes of interest (Seeman et al., 2004) , in this case BMI, physical and mental health measures were added as time-varying covariates. Index of chronic diseases was measured as a count of seven prevalent chronic conditions-heart disease, stroke, high-blood pressure, diabetes, arthritis, chronic lung disease, and cancer. Each disease was coded as 0 (no) and 1 (yes), and a count of 1 (yes) was created (range = 0-7). Self-rated health was assessed as a single-item rating of respondent's health (1 = excellent, 2 = very good, 3 = good, 4 = fair, 5 = poor). Functional status was represented by the Nagi Index (Nagi, 1979) , calculated as a count of 6 items, assessing difficulties with the following activities: (1) stooping, crouching, or kneeling; (2) lifting or carrying weights >10 pounds (>4.5 kg); (3) extending the arms above shoulders; (4) standing up after sitting; (5) pulling or pushing a large object; and (6) writing or handling small objects. Each item was scored as 0 (no difficulty reported) or 1 (at least some difficulty reported). Nagi Index ranges from 0 (no difficulty) to 6 (difficulties reported in all activities). Depressive symptoms were assessed by a count of 9 items from the CES-D Scale (Center for Epidemiological Studies Depression Scale; Radloff, 1977) . All 9 items were concordant across waves and include (1) felt depressed, (2) everything was an effort, (3) restless sleep, (4) felt happy, (5) felt lonely, (6) enjoy life, (7) felt sad, (8) couldn't get going, and (9) had a lot of energy. For consistency, all items were recoded to indicate negative feelings, with a value of 0 = no or 1 = yes. CES-D count ranges from 0 (no depressive symptoms) to 9 (maximum depressive symptoms). Finally, proxy status was measured at each wave by a binary variable coded 0 (self-respondent) or 1 (proxy respondent).
Weighted sample descriptive statistics (Gelman, 2007) for all time-varying covariates ( Table 1) and time-constant covariates ( Table 2) are presented below.
Data Analysis
Hierarchical linear models (Raudenbush & Bryk, 2002) were used to estimate the trajectory of BMI over a period of observation of 14 years (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) . 
Wave 3 (1996) Wave 4 (1998)
Wave 5 (2000) Wave 6 (2002) Wave 7 Assets ( 
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Journal of Aging and Health 23 (3) We modeled the intrapersonal changes in BMI with the following equation:
where Y iT is the BMI of an individual i at time T. π 0i is the intercept of BMI for an individual i, and π 1i is the slope (intrapersonal rate of change) in BMI for individual i over time. Time is the distance (in years) of assessment from the baseline. X kiT represents the time-varying covariates (e.g., marital status, income, assets) associated with individual i at time T, and π ki represents the effect of X k on individual i's BMI. ε iT is the random error in BMI for individual i at time T.
We employed a time-based analytic approach (Alwin, Hofer, & McCammon, 2006) and controlled for interpersonal age-at-baseline differences. We considered both linear and nonlinear (quadratic and cubic) patterns of change in BMI. Time was centered at its mean to minimize the possibility of multicollinearity when evaluating quadratic and cubic time (T) functions. Consequently, the intercept for any given model should be interpreted as the BMI at the mean follow-up time (i.e., 7 years into the study).
Time-constant predictors, such as race/ethnicity, education, gender, and age at baseline, are included in the Level 2 equation (person-level or interpersonal variations model): Here, X qi is the qth time constant covariate associated with individual i, and β pq represents the effect of variable X q on the pth growth parameter (π p ); r pi is a random effect and has a mean of 0. The HRS involved the oversampling of Blacks, Hispanics, and respondents from Florida. For the multivariate analyses, we decided against the inclusion of sample weights, because many of the attributes on which differential selection weights are calculated (e.g., race/ethnicity, gender, marital status) are explicitly controlled in the models. As such, unweighted ordinary least squares estimates are less biased than, and preferable over, weighted estimates (Winship & Radbill, 1994) . In addition, we ran all models both with and without weights (respondent-level case weights from the 2006 HRS Cross-Tracker file) and obtained very similar results. Finally, we set the statistical significance p level at less than .01, to avoid the overabundance of significant results due to the very large HRS sample.
Mortality, Attrition, and Proxy Status
To minimize the loss of participants due to item missing (Little & Rubin, 2002) , multiple imputation was performed (Schafer & Olsen, 1998) . Using the NORM software (Schafer, 1997) , we imputed five data sets and ran HLM (hierarchical linear modeling) analyses using each data set. Parameter estimates and their standard errors were calculated by averaging across the five data sets and adjusting for their variance (Raudenbush & Bryk, 2002) .
We also addressed the potential for selection bias due to nonignorable missing data as a result of mortality and attrition. Prior studies document the complicated relationship between body weight and mortality in older age (e.g., Thorpe & Ferraro, 2004) . In studies of older populations, the probability of missing data due to mortality and attrition is systematically related to the health outcomes of interest (Harel, Hofer, Hoffman, & Pedersen, 2007) and, consequently, the critical "missing-at-random" assumption is violated (Little & Rubin, 2002) . The potential for confounding effects of selective mortality and attrition needs to be methodologically addressed (Liang et al., 2010; Mroczek & Spiro, 2005) . We included binary variables in the Level 2 equation (Mortality: 0 = alive at the end of the study, and 1 = died during study; Attrition: 0 = completed the study period, and 1 = dropped out for reasons other than mortality and did not return in subsequent waves) to differentiate respondents who completed the study period from those who died or dropped out before the study ended. This approach is similar to the pattern-mixture models, in which participants are classified into different groups, based on their missing data patterns, and estimates are obtained by averaging over the identified patterns 
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Journal of Aging and Health 23(3) (Hedeker & Gibbons, 2006, pp. 302-312) . Finally, proxy status was measured as a time-varying covariate (0 = self, 1 = proxy respondent).
Results
Trajectory of BMI
Using linear, quadratic, and cubic functions, we mapped the trajectory of BMI between 1992 and 2006. The unconditional model showed that BMI follows a quadratic trajectory, with an intercept of 27.38 (p < .001), linear slope of 0.047 (p < .001), and a quadratic slope of 0.002 (p < .01; Table 3 -Model 0), apparently lending support for Hypothesis 1. However, adjustment for mortality/attrition and additional sociodemographic and health status measures ( 
Racial/Ethnic Differences in BMI Trajectory
The results showed significant racial/ethnic differences in the intercept and linear slope (Hypothesis 2), but not in the quadratic slope (Table 3 -Model 2).
Figure 1. BMI trajectory by racial/ethnic group and age at baseline
Note. Graph derived based on Model 4 ( Table 3 ).
As Figure 1 illustrates, compared with Whites, Blacks exhibited a higher BMI level (b = 1.585, p < .001), but a lower rate of increase (b = -0.053, p < .001).
Differences between Whites and Blacks remain robust after adjustment for socioeconomic and health status factors. However, heterogeneity in SES and health status appears to account for the Hispanics-White differences in the level of BMI, but not in the rate of change (Model 3 and Model 4).
Gender Differences in BMI Trajectory
The hypothesized gender differences in BMI trajectory (Hypothesis 3) were not supported (Model 2). Men and women had similar BMI levels and linear rates of change, except in the model controlling for health status (Model 4), in which women showed a lower BMI level (b = -0.259, p < .01).
Educational Differences in BMI Trajectory
Hypothesis 4 was partially supported, as we found significant educational differences in BMI level, but not in the rate of change over time. Specifically, higher education was associated with a lower BMI intercept (b = -0.099, p < .001 in Model 3). The linear rate of change in BMI was similar at different levels of education, except when accounting for baseline BMI (b = -0.002, p < .01 in Model 5). These results remained robust when SES (Model 3) and health status (Model 4) were taken into account (Figure 2) . Age51 Educ12 Age51 Educ16 Age61 Educ8 Age61 Educ12
Age61 Educ16
Figure 2. BMI trajectory by years of education completed and age at baseline
Note. Graph derived based on Model 4 (Table 3 ).
Age Differences in BMI Trajectory
Older age groups had lower levels of BMI (b = -0.063, p < .001 in Model 2) and smaller rates of change (b = -0.006, p < .001 in Model 2). Age differences persisted after adjustment for SES, health status, and baseline BMI (Model 4 and Model 5). As depicted in Figure 3 , participants who are older at baseline had a lower intercept and a lower linear rate of weight gain compared with their younger-at-baseline counterparts. Controlling for all covariates, a 1-year increase in age at baseline is associated with a decrease of 0.051 in the level of BMI at the mean follow-up time (p < .001) and a lower linear rate of increase over time (b = -0.006, p < .001 in Model 5). These findings were consistent with the hypothesized age-at-baseline differences in BMI trajectory (Hypothesis 5).
Effects of Other Covariates
Socioeconomic factors, such as income/assets and marital status, as well as health status, may operate as confounding variables (Chang & Lauderdale, 2005; Mehta & Chang, 2009; Sobal & Rauschenbach, 2003) or as mediators (Baltrus et al., 2005; Seeman et al., 2004) . In accordance with Baron and Kenny's (1986) recommendation for mediation testing, Models 4 and 5 ( 
Figure 3. BMI trajectory by age at baseline in 1992
Note. Graph derived based on Model 4 (Table 3) .
higher income predicted a lower BMI in all models (p < .001, Model 3). Marital status was positively associated with BMI, such that in every model tested, married people had higher BMI (p < .001 for all models) than people who were single, widowed, or divorced. Finally, with the exception of Nagi Index, health status measures (chronic diseases, self-rated health, and CES-D) showed no association with BMI levels. In particular, those with more functional limitations exhibited higher BMI, even after adjusting for baseline age and BMI.
Mortality, Attrition, and Proxy Interview
To control for potential selection bias, mortality, attrition, and proxy status were included as confounding variables. Even though the analyses performed with these covariates amount to regression analyses, we recommend against interpreting mortality and attrition as classic "predictors" because both are final occurrences that do not precede any outcome to be eventually "predicted." As such, they are viewed as confounding variables, although they may also serve as proxies for poor health (Harel et al., 2007) .
Mortality was negatively associated with the trajectory of BMI in all models; those who died during the follow-up period had a lower BMI (b = -0.436, p < .001) and a lower rate of gain (b = -0.079, p <. 001 in Model 1) prior to death. Attrition was negatively associated with the level of BMI, such that people who dropped out of the study had a lower mean BMI (b = -0.686, p <.001 in Model 1). The linear rate of change was not associated with attrition in any of the models tested. Proxy status predicted a lower level of BMI (b = -0.606, p < .001 in Model 1) in all models. These results suggest that selection bias is a threat in that parameter estimates for the trajectory of BMI would be biased should mortality and attrition measures not be included in the analysis.
Discussion and Conclusions
To the best of our knowledge, this is the first study that quantitatively depicts the long-term trajectory of BMI in a national sample of middle-aged Americans. Whereas BMI increases in a largely linear fashion over time, this trajectory varies significantly across several dimensions of social stratification, including race/ethnicity, education, and age at baseline. However, we observe no gender differences in BMI trajectories.
There are significant racial/ethnic variations in the level and rate of change in BMI. Non-Hispanic Blacks enter middle age at a significantly higher BMI level, but they gain less weight over time compared with their White counterparts. After accounting for differences in SES and health status, Hispanics do not differ from Whites in BMI levels, but they tend to gain less weight over time. Our findings differ from those of studies of BMI changes in younger age groups, which show that Hispanics and Blacks exhibit similar trajectories, having higher BMI levels and more accelerated rates of BMI growth compared with Whites (Clarke et al., 2009) . Differences in cohort composition (Roshania, Narayan, & Oza-Frank, 2008) and acculturation patterns (Abraido-Lanza, Chao, & Florez, 2005) may account for the discrepancy in findings. In younger cohorts (Clarke et al., 2009) , the risk for overweight and obesity and the rate of change in BMI are similar among minority groups, perhaps due to similar life experiences and exposures (Palmore, 1978) . In an older cohort, such as ours, a higher proportion of Hispanics may be foreign-born, first-generation immigrants (Card, 2005) , exposed to different early life environments (nutrition or physical activity patterns) and more likely to preserve cultural norms and values associated with "better" health behaviors (Abraido-Lanza et al., 2005; Akresh, 2007) . Another possible explanation is the underlying heterogeneity within the Hispanic population (Zsembik & Fennell, 2005) . A majority (61%) of our sample consisted of Mexican Americans. Because of the small number of respondents in other Hispanic groups (e.g., Cubans, Puerto Ricans, Dominicans), we were unable to analyze the trajectory of BMI in each of these subgroups. The approach of combining various Hispanic subgroups may obscure differences in socioeconomic characteristics and in health behavior and further mute underlying differences in BMI trajectories. The same holds true for the underlying heterogeneity within the non-Hispanic White and non-Hispanic Black populations. The three commonly recognized racial groups may fail to capture the considerable biological variability in human populations (Williams, 1999) . Additional studies need to further define subgroup differences in BMI trajectories within the White, Black, and Hispanic populations.
Contrary to findings from younger groups (e.g., Baltrus et al., 2005) , our results show that in middle and old age SES does not substantially attenuate the relationship between race/ethnicity and BMI trajectory, with the exception of Hispanic/White differences in BMI intercept. This suggests that developmental patterns of body weight are set much earlier in life (Barker, 2007) . Disadvantaged prenatal and childhood environments have been associated with an increased risk of obesity in adulthood (e.g., Ferraro, Thorpe, & Wilkinson, 2003) . Racial/ethnic differences in early life determinants of obesity (Whitaker & Orzol, 2006) and the strong tracking of early life obesity into adulthood and older ages (Eriksson, Forsen, Osmond, & Barker, 2003) may explain how childhood racial disparities in body weight track into adulthood and older ages.
Our study reveals educational differences in the level of body weight, but not in the rate of change. Furthermore, the effect is diminished when baseline BMI is considered, illustrating again the importance of early life factors in setting the course for weight development into older ages (e.g., Baltrus et al., 2007) . We also find that the effect of education is not attenuated when considering potentially intervening economic determinants, such as income or assets, or differences in health status. It has been argued that health status and behaviors partially explain socioeconomic, including educational, disparities in health trajectories in old age (e.g., Dietz, 2007; Lynch, Kaplan, & Salonen, 1997) . According to our findings, the effect of education persists even after adjusting for time-varying measures of health status. Health behaviors partially mediate the association between education (as a measure of SES) and other health outcomes (Lantz et al., 2001) and may mediate the observed educational differences in BMI trajectory. Future examination of health behaviors (smoking, alcohol consumption, physical activity) as potential mediators between education and BMI trajectory is warranted and may explain the observed decline in the "advantage" of education in younger cohorts (Himes & Reynolds, 2005) .
Older age at baseline is associated not only with a lower level of BMI, but also with a slower rate of increase over time. Shorter-term longitudinal studies of older respondents (e.g., Dziura, Mendes de Leon, Kasl, & DiPietro, 2004; Kahng et al., 2004) found a decline in body weight after age 65, but our results are consistent with at least one study (Barone et al., 2006) , which suggested that cohort and selective survival explain the apparent decline in body weight in older ages. Because of previously documented cohort effects (Reynolds & Himes, 2007) and the potential inadequacy of BMI as a measure of body composition in old ages, we chose to limit our focus to a single cohort of respondents aged between 51 and 61 years. Our respondents were followed up to age 75 (the age of the oldest respondents at the end of the follow-up period), revealing that, barring cohort and healthy survivor effects, BMI increases between the ages of 51 and 75.
We should emphasize that in our analysis we used time-based models (i.e., intrapersonal changes over the period of observation) and that interpersonal age differences were controlled in the prediction of both intercept and slope by the introduction of age at baseline as a time-constant covariate (Alwin et al., 2006) . We did not pursue an age-based analysis because HRS data are unsuitable for the correct estimation of the intrapersonal age effects on BMI (discussion in Liang et al., 2008) . Briefly, because HRS yields only data collected from respondents from different cohorts at different ages, age and cohort effects are highly confounded, such that the observed age effects represent a combination of cohort and "true" age effects. Therefore, we cannot infer on the effects of age on intrapersonal BMI development, but only on the effect of time in this specific age group.
Contrary to some prior observations, we find no gender differences in the trajectories of BMI. However, most previous findings come from younger groups (e.g., Baltrus et al., 2005; Clarke et al., 2009) . Gender-related socioeconomic profiles change across cohorts, and the effects of education (Clarke et al., 2009; Novak et al., 2006) , race/ethnicity (Baltrus et al., 2005; Chor et al., 2004) , and other measures of SES (Ball & Crawford, 2005; Mujahid et al., 2005) on BMI vary by gender. In addition, prior studies often do not explicitly account for selective survival (e.g., He & Baker, 2004) . Given the significant effect of mortality and attrition observed in our and other (e.g., Barone et al., 2006) studies, and the well-documented gender differences in mortality rates in older ages (with men dying younger), selective survival may explain previously observed gender differences in patterns of change in body weight.
Several limitations of this research should be noted. Self-reported weight and height were used for BMI calculations across all waves. Individuals tend to overreport their height and underreport their weight (Gunnell et al., 2000; Nawaz, Chan, Abdulrahman, Larson, & Katz, 2001) ; therefore, BMI calculations based on self-reported weight and height are likely to understate the "true" BMI. Three considerations mitigate the potential for bias related to selfreporting. First, if the underreporting of weight and the overreporting of height are consistent over time, and there is no indication in the literature to the contrary, the analysis should yield valid estimates of changes in BMI over time. Second, we undertook a comparison of self-reported and interviewermeasured weight and height (available for two distinct random subsamples of respondents in 2004 and 2006) and found the differences to be rather small in absolute values (not shown; results available upon request). This is also consistent with another analysis of the quality of self-reports of weight and height in HRS (Weir, 2008) . Third, within the very limited literature on sociodemographic correlates of bias in self-reporting of weight and height, a review of accuracy of self-reporting in women found no differences among various racial groups (Engstrom, Paterson, Doherty, Trabulsi, & Speer, 2003) . Nonetheless, we cannot entirely rule out yet unidentified sociodemographic differences in self-reporting of weight and height; future studies employing measured rather than self-reported weight and height are needed to validate our results.
Conventional anthropometric measures, such as BMI, may be inadequate measures of overall and abdominal fatness in older adults (Prentice & Jebb, 2001; Seidell & Visscher, 2000) . Furthermore, interpretations of BMI trajectories in older age should take into account to effect of age-related loss of height. Prior longitudinal studies show that height loss accelerates during the eighth decade of life, peaks after age 80 (Dey, Rothenberg, Sundh, Bosaeus, & Steen, 1999; Sorkin, Muller, & Andres, 1999) and may account for small artifactual increases in BMI between age 70 and 80 (Sorkin et al., 1999) . As some of the respondents in our sample were followed up to age 75, the possibility of upward bias in BMI in later waves in some participants should be considered. We were unable to augment our results with a similar analysis of other body composition indicators and to assess the potential for artifactual BMI changes due to loss of height because HRS does not collect data on these indicators or on self-reported height in later waves.
Finally, additional studies need to consider a more refined differentiation of racial/ethnic groups, by considering the underlying heterogeneity within the three traditionally studied groups. Race and ethnicity embody life experiences and socioeconomic characteristics (Williams, 1999) ; identifying meaningful ethnic subgroups representing diverse socioeconomic and life-course patterns may elucidate some of the complexity in BMI development in both adult and older adult populations. Furthermore, since obesity is linked to an increased risk of early mortality and chronic morbidities, the associations identified here between race/ethnicity, SES, and weight trajectories are prone to reinforce and even exacerbate the existing health inequalities in older ages. Our findings highlight the need for long-term longitudinal studies starting in young and middle adulthood, assessing multiple potential mediators and investigating the cumulative effects of racial and socioeconomic components (education, income, occupation) on BMI development into old ages.
This research contributes to our understanding of the social stratification of health and aging dynamics by focusing on intra-and inter-personal differences in BMI trajectory in a national sample of middle-age Americans over a 14-year period. Our findings complement existing studies of younger and older age groups, to elucidate the dynamics of body weight development in mid-adult life.
